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his invention relates to a pr .cess for encapsulating sensory agents such as 
and flavours and the capsu es so produced. The capsules may be added to 
beverages, for example sol ible coffee, to provide an aroma or flavour 
burst u son dissolution of the solub e beverage in hot water. 

It is often advantageous to in : lude sensory agents such as aroma and flavour 
in many soluble beverage products For example, it generally found in the coffee 
industry that consumers associate < uality coffee with a good coffee aroma. If a 
coffee jsroduct lacks coffee aroma, consumer perception of the product is 
adversely affected. Unfortunately, soluble (or as it is commonly known, instant) 
coffee is almost entirely aromaless For this reason, it is conventional to trap 
coffee iUmas which are given off luring the processing of the soluble coffee and 
to later Reincorporate these aromas into the soluble coffee. 

Various techniques have beer attempted for reincorporating coffee aroma 
into soljible coffee. One commonl* used technique for reincorporating the aroma 
is to first capture the aroma into a sjiitable substrate. Suitable procedures for 
carrying out the capture of the aronja are disclosed in, for example, US patents 
3,823,241, 5,030,473, and 5,222,3aj* but many other techniques are known. 
Usually a coffee oil, an emulsion of coffee oil, or a coffee extract, is used as the 
substrate. The aroma-containing sujbstrate is then usually mixed with the soluble 
coffee powder prior to the coffee p< wder being filled into containers, which are 
then sealed. Unfortunately, the aro na usually escapes readily from the substrate, 
requiring the coffee jar to be carefu ly sealed to retain the aroma. However, once 
the consumer breaks the seal, it is u ;ually not too long before the aroma is lost. 
Also, al hough these techniques are able to provide aroma in the coffee jar for a 
limited i ime, very little aroma is pre vided above a cup of coffee made from the 
coffee powder. 

These problems have led to va rious attempts to encapsulate the coffee 
aroma t<| retain the aroma until the s oluble coffee is dissolved in hot water. The 
intention is to cause the release of c >ffee aroma from the cup. One attempt is 
described in US patent 3,989,852 w lich discloses a process of preparing coffee 
aroma c ipsules by formulating the ; roma into a viscous medium with a low 

content. The viscous med um is then formed into tacky particles which 
rolled in a film forming age nt. The film forming agent is then allowed to 

oma. Unfortunately, the amount of aroma 
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tliat may be encapsulated pei capsule using this process is rather low. It is also 
found that the capsules do nc t retain the aroma for any considerable length of 
tibie. 

European patent applic ition 0 008 015 discloses a process for encapsulating 
coffee aroma in which an arc matic coffee distillate is mixed with coffee oil to 
provide a water-in-oil emuls on. The water-in-oil emulsion is then atomized and 
tljie individual droplets are rc led in fine coffee powder. The droplets are then 
ajlowed to dry to form a cap ule of dried coffee solids about an oil core which 
contains the aroma. Althou§ i the capsules are satisfactory, some aroma loss 
occurs during the encapsulat on process. 

Canadian Patent 837,0! 1 discloses a process for encapsulating coffee aroma 
iji which coffee oil is homog snized with a coffee extract containing up to 40% 
coffee solids. An aroma con Sensate is then stirred into the homogenized mixture, 
ijhe mixture is then sprayed mto soluble coffee powder and the coffee powder 
mixed and tempered to equil brate the moisture throughout the coffee powder, 
lifter tempering, the moister ed powder is vacuum dried. Unfortunately, 
considerable amounts of aro na are lost during vacuum drying. 
I Similar problems occu: with the encapsulation of flavours and aromas in 
I everages such as soluble te ls, cocoa and chocolate drinks, instant dried soups, 
flavoured coffees (roast and zround as well as soluble), coffee and tea creamers, 
i nd the like. 

Therefore there is still i need for a simple, yet effective encapsulation 
technique which provides ct psules having good capacity for sensory agents and 
good retention of the encaps liated sensory agent. 

Accordingly in one asnect, this invention provides a process for 
Encapsulating a sensory age it, the process comprising: 

forming an oil-in-wate emulsion from an edible oil, an aqueous medium, 
knd water-soluble, carbohyc rate-based, film forming agent, the aqueous phase of 
i;he emulsion containing at 1 ;ast 50% by weight of the film forming agent and the 
^mulsion containing the sen ;ory agent, and 

spraying the oil-in-wa er emulsion onto soluble beverage powder; the 
moisture content of the solu ?le beverage powder after spraying being less than 
5% by weight. 

The droplets of oil-in-lvater emulsion on the soluble beverage powder dry 
rapidly to form capsules mz ie of the film forming agent about the edible oil core, 
he capsules being attached to the powder. The capsules formed in this way have 
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surprisingly good capsule walls a ,d aroma or flavour retention and when 
dxssol Wd in hot water, readily rel *se aroma or flavour to provide an excellent 
^ the cup aroma or ,„ cup fla „ur. Further, the components of the capsules 
as the capsules themselvej, do not need to undergo any thermal treatment 



or flavour loss during vacu 



im drying is avoided. Further, because the 
. j,. ; beverage powder, any excess sensory agent is 

absor|d mto the flmshed product This avoids the intrinsic loss of the prior art 
11he oil-m-water emulsion m ly be prepared by first forming a water-in-oil ' 
emuls^n by combining the edible ,i, and the aqueous medium and then adding 
the filr j» forming agent to cause a , hase inversion. In this case, the film forming 
agent i ay be added in the form of a concentrated extract or in the form of dried 
powde,W soluble solids. The amc int of the aqueous medium initially added is ' 
adjusted in accordance with the fo 3 m of the film forming agent to obtain the 
correct total concentration in the a< ueous phase. 

Alternatively, the oil-in-wate; emulsion may be prepared by first forming 
the aqueous phase by dissolving thl fi] m f orming agent in the aqueous ^ 

rl I Cdib,e ° iL 1 d *™*™ l y> *e aqueous phase may be added 

to the edible oil until the aqueous p iase becomes the continuous phase 

Preferably the edible oil is a Y ^drolyzed vegetable oil. The hvdroiyzed 
vegetable oil preferably comprises rom about 20% to about 90% free fatry acids 
and aboU 80% to about 1 0% mono , di- and/or triglycerides; more preferably 
about 6<i% to about 85% free fatty t cids and about 40% to about 1 5% mono- di 
and/or triglycerides. For example, , ie hydrolyzed vegetable oil may comprise 
about 8(j% free fatty acids and aboi 1 20% mono-, di- and/or triglycerides 

The free fatty acids preferably include at least 70% by weight of fatty acids 
having £lt least 14 carbon atoms. M >re preferably, the fatty acids having at least 
14 carbon atoms provide at least 80 <> by weight of the total amount of free fatty 
acids; for example more than 90% I y weight. 

Pr|ferably, the concentration c f the film forming agent in the aqueous 
medium is in the range of 50 to 75 % by weight; for example 55 to 65% bv 
weight. J 

This sensory agent may be incc rporated in the edible oil or in the 
components of the aqueous medium prior to formation of the emulsion. 
Alternatively, the sensory agent maj be incorporated after the formation of the 
emukinrl The sensory agent may b an aroma or a flavour. 
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Preferably, the film foftning agent is in the form of soluble coffee solids, 
ijlowever, any suitable carb Jhydrate based substance which is able to form a 
Capsule wall may be used; f >r example soluble tea solids, maltodextrin, gum 
arabic, soluble cocoa solids ind the like may also be used. Similarly, the edible 
ij>il is preferably coffee oil o hydrolyzed coffee oil and the sensory agent is 
] Preferably a coffee aroma. 

1 For a coffee product, he amount of edible oil in the oil-in-water emulsion 
Is preferably in the range of 5 to 20% by weight; more preferably 10 to 16% by 
weight. For example, the ai lount of edible oil in the oil-in-water emulsion may 
>e about 13 to 14% by weig it. 

Preferably, the proces further comprises the step of homogenizing the oil- 
n-water emulsion. If the s« nsory agent is not already added, it is added at this 
stage. The emulsion is pre! srably sprayed through an atomizing nozzle which 
atomizes the emulsion into iroplets of size in the range of about 0.25 mm to 1 .3 
mm; more preferably from ibout 0.4 to about 1 mm. 

The beverage powder is preferably agitated while the emulsion is sprayed 
on it. The amount of ernuli ion sprayed on the beverage powder is preferably 
selected so that the moistur : content of the beverage powder after spraying is less 
than 4% by weight; more p eferably less than 3% by weight. For example, the 
total moisture added to the leverage powder by the emulsion may be less than 
1% by weighL The amoun of oil added to the beverage powder by the emulsion 
may be about 0.1% to 1% 1 y weight; preferably about 0.2% to 0.4% by weight, 



However, if the formation 
problem, larger amounts o 
In another aspect, thi 



5% by weight and to whic 
encapsulating layer of a w 



>f oil slicks on the top of the beverage is not a 
oil may be added. 

invention provides a soluble beverage powder 



comprising particles of sol lble beverage having a moisture content of less than 



are attached capsules; each capsule comprising an 
.ter-soluble, carbohydrate-based, film forming agent 
about a core of an edible c 1 which contains a sensory agent. 

The soluble beverage powder has the significant advantage that the capsule 
are attached to the particle ; of beverage. In conventional formulations, the 
capsules are merely mixe< in with the particles. This often results in separation 
during storage which may lead to inconsistent dosages. These problems are 
avoided by the soluble be erage powder as defined above. Further very little 
loss, if any, of aroma occi rs during storage of the soluble beverage powder. 
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Also ,f a hydroiyzed oil is used, once dissolved in hot water, the hydrolyzed 
on js able to spontaneously fort i an oil-in-water emulsion with the hot itr 
The|emul S1 on formed includes ■ roplets of dispersed lipid medium which have the 
ch^ctensncs of a microemulsi ,n. A microemulsion is a thennodynami^r 
stabk clear hquid which forms spontaneously upon addition of it, coZolnts 
and ^ch conta.nsalipidphas, and an aqueous phase. In order to be cleaT"he 
drop lets of the dispersed phase J ave a droplet size less than 200 nm- and 
preferably less than 100 nm. Silce a microemulsion is clear and ' 
then ^dynamically stable, the lAid medium does not form oil slicks in the 
aquebus medium. Hence the sol able beverage powder has the substantial 
advantage of reduced possibility of oil slicks forming on the surface of the 
beverage. This becomes particu arly useful if it is desired to increase the oil 
contjnt of the beverage. Furthet in a microemulsion, because the droplets of the 
dispensed phase are very small, t « surface area of the dispersed phasef and hence 

hot z ,r a fLT ory agcn reiease - 15 very iarge - ^ ^ d^u*^ 

hot ^iater, the soluble beverage p >wder provides a burst of aroma above the cup 
or flavour ,n the cup upon additi< n of hot water; a very significant advantage 

Embodiments of the inventi on are now described by way of example only 
The i|vent,on will be described r dmarily with reference to the incorporation of 
coffe|aroma into soluMe coffee ,ut it is to be appreciated that the invention is 
not h^ted to soluble coffee or tc coffee aroma. The principles behind this 
specfic example are applicable t( other beverages and sensory agents 

to produce coffee aroma ca >sules, an oil-in-water pulsion is produced 
from f coffee oil (hydrolyzed or i nhydrolyzed) and an aqueous medium The 
oil may be any desired cof ee oil; for example coffee oil obtained from 
commercial sources or produced 1 y extracting it from spent coffee grounds and 
the hke using procedures which a e well known in the art For example the oil 
may be expelled from freshly roa< ted coffee beans using commercially available 
oil exjiellers. This technique and >ther suitable techniques for extracting coffee 
oil frotfn coffee beans, are describ. d in Sivetz, M, & Desrosier, N.W.; 1979- 

■ TechnolO g y , The AVI Pub ishing Company, Inc., pages 452 to 460 the 
Lire of which is incorporate 1 by reference. The source and the exact 
sition of the coffee oil used is not critical. 
I J it is desired to use a hydro yzed coffee oil, the coffee oil may be 
hydrol; ^ed by any suitable hydrol ^sis procedure. For example, the coffee oil 
may b< subjected to alkaline hydrc lysis in a manner similar to conventional 
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saponification processes ft r fats and oils. The alkaline used in the procedure ma^ 
be any suitable alkaline bu alkaline based upon alkali and alkali earth metal 
hydroxides are preferred si ice these metals occur naturally in coffee. Hence, if 
complete removal of the al caline from the hydrolyzed coffee oil is not possible, 
the final product would stil not have a composition different from coffee. The 
alkali metal hydroxide KOH is particularly preferred. The hydrolysis may be 
terminated in a conventional manner; for example by adding an acid. Again the 
acid used is best selected fi om acids which do not markedly affect the 
composition of the coffee j roduct. For example, HC1 may be used. This 
procedure gives particular! * good results with high conversion of the coffee oil 
into free fatty acids; for ex mple up to about 80%. 

Alternatively, the cof *ee oil may be subjected to steam stripping at 
temperatures in the range c f about 90°C to about 210°C. Such a process may be 
carried out in a high pressu -e reactor using direct injection of steam at high 
pressure. This procedure h is the advantage that trace elements are not added to 
the coffee oil during hydro ysis but the extent of hydrolysis may be lower; for 
example around 20 to 25% 

Another procedure fo| hydrolyzing the coffee oil is to react the coffee oil 
with between 5 to 20% by Jveight water in a sealed reactor. Reaction 
temperatures in the range o : about 175°C to 260°C may be used. Reaction times 
of about 30 minutes to 2 he urs are suitable. Particularly good results are obtained 
with about 10 % by weight water reacted at 245°C for 1 hour. Usually the 
hydrolysis is terminated by allowing the reaction mixture to cool. This procedure 
also has the advantage that race elements are not added to the coffee oil. 
However, the procedure ha the further advantage that high levels of free fatty 
acids are readily obtainable ; for example up to 80%. 

It will be appreciated hat the hydrolyzed oils produced by these processes 
will not be completely hyd] olyzed in that amounts of mono-, di- and/or 
triglycerides will be presen in the product oil. Further, it is necessary for the 
formation of a microemulsi :>n for amounts of the glycerides to be present. 
Therefore it is to be unders ood that in this specification the term "hydrolyzed 
edible oil" means an edible oil, preferably vegtable based, which has been 
partially hydrolyzed and th is contains amounts of mono-, di- and/or triglycerides; 
for example from about 5°A to about 90% by weight mono-, di- and/or 
triglycerides. 
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tha, the hydrolyzed coffee oi. r ,us, be heaJTo a linle above * m ,, " 
wh<„ producing the emulsion. Similarly the other colt 8 P ° mt 

The aqueous medium use< may be wat«- » / 
arola distillate. -^U,ea q ,eojredTl^X«We:Z eOUS H „ 
H"" WMCT - Ho — if «« final product i s ,„ be descXd 1 TmT'Z 
on„| water and components natt raIlv cxisling fa coff ^d ^e d '"^ 

mavk homogenized. The solu ,,e T""*™ 
to cafe me emulsion to under, a ^^^^^^1"" 
"T 1 Alternatively, the co£ ee oil may be added to an aquels phLTof » 
concentrated coffee exMct. As nother alternative, an aque„„sX e D f , 
concentrated coffee extract may ,e added to coffee oil J,nT 
hecof es the continuous phase. 1 , frct, ^ ^"p^ 
oii-ufwater emulsion may be usJd. amvmg at an 

Hie amount of soluble coffL solids whirh »aa a 
- + mucous phase of the oillwater Itl* IT^^ 
conte,,, of at least 50% by weigh, The form in which the coffee sorted 

Zl t T " FM ' "* " tabta " ff ~ «" * » y bedded 

n fte form of a concentrated cofi » extract. This extract may be obtaLd by 
suitab y concentrating a coffee ex ract obtained from a coffj 
Suitable exaction and concentra, lonproccsses ^t^ZT 

form, ^e amount of aqueous med urn used to create the water-in-oil em l 
must b adjusted to ensure that th, total soluble solids con ZZ£ nZ 
aqueoUs Phase of the oil-in-water m u!sio„ remains above S0K. As an 
aiternaW, the soluble coffee soli, s may be added in solid form; that is as a 
powdep obtamed from a soluble cc See process. In this case, me soUd " be 
finely W If the conccntratio, of the coffee solids is too hi^t^o 
unacce^tably high viscosities), me aqueous phase may be dilute! 8 

Once the oil-in-water emulsi. n has formed, the emulsion is homoteni™) 
usmg suitable homogenizing equip ttent. The emulsion is stable and mT be 
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ijtored; preferably at low ten peratures, for example 0 to 10°C. Then, to 
] ^incorporate the aroma intc soluble coffee powder, the emulsion is sprayed on 
oluble coffee powder. 

Conveniently the aroni is added prior to spraying of the emulsion. This 
^ lay be carried out by mixin j the aroma into the emulsion using a suitable mixer; 
jor example in a ribbon blen ier or an in-line or static mixer. The aroma used is 

lected by cryogenic procedures; such as described in 
S patent 5,182,926 (the dis closure of which is incorporated by reference), 
owever any suitable or des red procedure may be used; of which many are 
escribed in Sivetz & Desro: ier (1979) and US patents 3,823,241 5 030 473 and 
j,222,364. I 

| It is also possible to adl the aroma to one of the components of the 
emulsion prior to forming ol the emulsion. Depending upon the solubility of the 
ajroma, it may be mixed in w th either the hydrolyzed coffee oil, the coffee solids 
cjr the aqueous medium. Arc ma added to the aqueous phase is ultimately taken 
tip by the oil phase. The dis< dvantage of adding the aroma to one of the 
components is that, to reduc< aroma loss, the emulsion should be used as soon as 
p pssible. If necessary, the ai ^matized emulsion may be stored for one to three 
dJays at about 5°C. However " « - - 
after adding the aroma. 

Typically the amount o 



t is usually best to spray the emulsion immediately 

aroma added to the emulsion will vary depending 
upon the desired aroma stren jth and the type of aroma; and this can vary widely. 
For example, if an aroma fro 
North American market, the 



25 provides a stoichiometric rec institution 



The emulsion is spraye 
stray nozzle which is able v 



t is used and the soluble coffee is intended for the 
argeted amount of aroma frost is that which 



using a suitable atomizing spraying apparatus. A 
itomize the emulsion into droplets of size in the 
ringe of 0. 1 mm to 1 .5 mm il particularly suitable. A single fluid nozzle is 
particularly suitable but two lluid nozzles may also be used even though aroma 
loss due to stripping may octlir, If a two fluid nozzle is used, a substantially inert 
giis such as nitrogen or carbon dioxide may be used as the atomizing fluid. 
Ejxamples of suitable nozzles may be obtained from Spraying Systems Company, 
I s orth Avenue at Schmale Rc ad ? Wheaton, Illinois, USA, If necessary, the 
emulsion may be heated slig tly to reduce its viscosity for spraying. 

onto soluble coffee powder which is agitated in a 
bed coater, or similar equipment. Clearly, any 



The emulsion is spraye 
pan coater. tumbler, fluidizec 
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around 
coffee 



procedures conventionally used s IC h as spraying a failing curtain of coffee 
powde jr or spraying coffee movin : on continuous belt, may also be used The 
procesk may be batch or continuo » as desired. The soluble coffee powder is any 

spray or freeze dried solufcle coffee product. The amount of emulsion 
sprayed on the soluble coffee povJber is such that the total moisture content of the 
soluble coffee powder after spray&g does not rise above about 5% by weight It 
is preferred, however, that the emllsion at most raises the moisture content of the 
soluble coffee powder by about l4 by weight. Further, the coffee oil content of 
the sprayed powder should be in tie range of 0.1 to 1% by weight 

A the droplets of emulsion j trike the coffee powder particles, they attach to 
the particles and the outer, aqueou ; layer of each droplet rapidly desiccates by 
equahskt.on of moisture in the out r, aqueous layer of each droplet and the 
pamcl* of coffee powder. This la ves the coffee solids forming a robust capsule 
Ithe o>I core. These capsule ; remain firmly attached to the particles of 
jwder. Also, in an enviroi ment with sufficiently low humidity the 
droplets would desiccate over time often rapidly. 

Tjie capsules formed in this v ay entrap the aroma and hold it for extended 
penods|of time. Also trials conduc :ed have shown that most of the aroma added 
is incorporated into the capsules ar 1 hence in the soluble beverage powder 
unlike dhe prior art techniques in w ,ich significant aroma loss during capsule 
formati on occurs. Further, once th. aroma has been encapsulated and the 
aromati^d coffee powder is vacuu n sealed in ajar, the coffee powder should 
still retain the aroma completely ur, il at least the consumer first opens the jar 
Importantly, however, even after oj ening of the jar, aroma retention remains 
good uii jtil consumption. 

Si ice the aroma is entrapped ^ zithin the capsule and this is only released 
upon destruction of the capsule on i dding the powder to hot water, the coffee 
powder in the jar will have little arc ma. Therefore, if desired, aroma in a less 
stable formulation may be added to the coffee powder in the jar to provide "in 
jar" aroma. For example, capsules vith thinner walls may be used. 

For beverages other than coffc : or for a coffee beverage which is not 1 00% 
coffee, ahy suitable edible oil may 1 e used as a replacement for coffee oil. 
Specific examples of oils include si ^flower oil, soybean oil, maize oil, safflower 
oil, rape teed oil, cottonseed oil, pea mt oil, olive oil, and the like. Similarly, the 
coffee aijoma may be replaced by ar y other aroma or flavour; natural or synthetic. 
For exar lple, for flavoured coffees, /anilla flavour, hazelnut flavour and the like 
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may be incorporated. For ™ 
iiromas may be incorporatec 
included. Other suitable fla 
flavours (particularly for 

The film forming agen 
hich is water soluble and 
^jolids may be used for tea b 

ir a chocolate drink base 
f which is incorporated by 
like may be used. 
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t jasmine, bergamot, and the like flavours or 
For chocolate drinks, chocolate flavour may be 
ours are fruit flavours, and meat and savoury 
soups)- 

may be any suitable carbohydrate-based agent 

is able to form a wall. For example, soluble tea 
verages. For chocolate drinks, soluble cocoa solids 

as described in US patent 5,338,555, the disclosure 
eference. For soups, gums, vegetable solids and the 



ins ant 



\ hich 



Example 1 Alkaline Hydrol) sis of Coffee Oil 



h:i 



A 600 ml sample of a 
^t 70°C. An aliquot of 200 
riixture incubated for 2 hour 
cfc"6N HC1. 

Upon addition of the 
an oil phase, the latter solidi^ing 
phase, the aqueous phase is c 
pbint of the hydrolyzed oil is 
A sample of 20 ^ig of tl 
chloroform:hexane mixture 

254 obtained from Merck 

pjates are then subjected to F 
t 



c :>ffee oil is placed in a reaction vessel in a water bath 
nl of 2 N KOH is added to the sample and the 
at 70°C, The reaction is stopped by adding 70 ml 



:<|chnique described in Jork 
Merck, VCH, Weinheim, ~ 
neutral lipids is then determined 
c imposition for the sample L 



I lipid 



Triglycerides 



Eiglycerides 



Ntonoglycerides 



F^ee fatty acids 



Conten 



about 1( 



about 5 



1 to 5 



80 to 85 



, the mixture separates into an aqueous phase and 
with cooling. Upon solidification of the oil 
iscarded leaving the hydrolyzed oils. The melting 
determined to be about 45°C. 
e hydrolyzed oil is dissolved in 20 of a 2:1 
then applied on a HPTLC plate (silica gel 60 F 
!, Darmstadt, Germany) using capillaries. The 
PTLC analysis using the two-stage development 
ol\ 1989; Dunnschicht-Chromatographi^ Band la, 
, pages 327 to 330. The composition of the 
by titration or gas chromatography. The 
as follows: 



£ id 
GiibH 



Ge many, 



, mass % 
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gas 



chl 



"pie composition of the free 
omatography. The compo 



Fatty 



Acid 



C 14:C 



C 16:0 



C 18:0 



C 18:1 



C 18:2 



C 18:3 
C 20:0 



C 22:0 



i 



10 content 



15 obtained 
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fatty acids for the sample is then determined by 
ition for the sample is as follows: 



0.1 



33.7 



Approximate (foment, mass % 



7.5 



8.4 



43.5 



1.5 



2.9 



0.1 



£_2 Production of coffee ar< ma capsules 



H jdrolyzed coffee oil from e; ample 1 . water and soluble coffee solids in a 
mass ratio of , :2.25:3.2 are mixed i a a water bath at 55"C. The aqueous £ - "of 
resultm p oil-m-water emulsion has i 59% by weight soluble coffee solids 

™ c oiJ-m-water emulsion is then homogenized in a Gilford-Wood 



homogenizes 

A coffee aroma frost, preparec 

5, 1 82,926, is mixed into the homoe 

- I - , . . " ^s^iiuoun Dienoer. i n 

aromatized emuls.on ,s then pumpe I through a 1/4 J series air atomizing nozzle 
otam,™* from Spraying Systems Company at a rate of 6 to 10 ml/minute and 



- I * ^ v W ^ 1 w iiu/iiunuie ana 

sprayed on a charge of about 2 kg of soluble coffee powder in a pan coater or 



tumbled Nitrogen or Carbon dioxidfc gas is used to atomize the emulsion in the 
nozzle ir to droplets of size about oj to 1 mm. The amount of emulsion sprayed 
on the sc|luble coffee powder is sufficient to provide the coffee powder with a 

,we. g ht coffee oil content. ' Tie outer layer of the droplets dries rapidly 
leaving ckpsules firmly attached to t ie particles of coffee powder. The moisture 
content c f the soluble coffee particle > is between 3 to 4%. 



20 0.4% by 



using the procedure described in US patent 
:nized emulsion using a ribbon blender. The 
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376 g of unhydrolyzed toffee oil is added to a solution of 843 g of water 
d 1203 g of soluble coffee >olids. The aqueous phase of resulting oil-in- water 
elrnulsion has a 59% by weig it soluble coffee solids content. The oil-in-water 
e Tiulsion is then homogenize d in a Gilford- Wood homogenizes 

A coffee aroma frost, p epared using the procedure described in US patent 
5 182926, is mixed into the h )mogenized emulsion using a ribbon blender. The 
aromatized emulsion is then ;prayed on a charge of about 2 kg of soluble coffee 
powder in a pan coater or tui lbler as described in example 2. The amount of 
emulsion sprayed on the solt ble coffee powder is sufficient to provide the coffee 
powder with a 0.4% by weig it coffee oil content. The outer layer of the droplets 
cries rapidly leaving capsule > firmly attached to the particles of coffee powder. 

oluble coffee particles is between 3 to 4%. 



llie moisture content of the 



Kxample 4 Capsule Integrit , Aroma Release, and Slick Formation 



Tests are conducted us |ng a sample of coffee powder containing capsules 
produced according to Exan pie 2 (Sample 1 ), Example 3 (Sample 2) and a 
s^ample of coffee powder pre duced by a conventional technique of plating a 
water-in-oil emulsion onto c Dffee powder (Sample A). Both samples contain 
|bout 0.4% added coffee oil in the capsules, 

Samples 1, 2 and A ar< subjected to Soxhlet analysis to determine the 
ercent oil in soluble coffee powder. Petroleum ether or hexane extraction yields 
much higher extracted oil falue for Sample A than for Samples 1 and 2. 
urther amounts of Samples 1, 2 and A are analysed to determine the total 
kmount of coffee oil by dissaving the capsules in hot water. The released oil is 
Ihen absorbed on celite, whfch is dried and extracted with non-polar solvents. 



: is then determined- These results indicate clearly 
1 and 2 protects the oil; indicating a thick, well 



iThe total oil for each sampl 

l 

that the capsule of Samples 
formed capsule. 

A teaspoon of each safnple is dissolved in a cup of hot water and a test 
panel of tasters is asked to : niff above the cup. The coffee produced from 
Sample 1 is perceived by ntost to have the stronger aroma; closely followed by 
that of Sample 2. Further, nost of the panel prefers the aroma produced by 
Samples 1 and 2; perceivin i it to be of better quality than that of Sample A. 
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formulation. However, upon dis 
aroma rapidly. 

Small amounts of very fine 
coffe< produced from Sample J. 
and no more than would occur 
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IjThe results indicate that SaLples I and 2 have well formed, stable capsules 
whU retain the aroma to a mucl greater extent than the conventional 

olution in hot water, the capsule releases the 



iroplets of oi] are detected on the surface of the 
Fhe amount is well within acceptable ranges 
[i „ 4h roast and ground coffee. The coffee 

produced from Samples 2 and A las an oil layer on the surface including a few 
large , roplets of oil. The appear, B « for both is considered not a, good as for 
that of Sample L * T 



Aroma Content Comp: rison 



^sts are conducted using a 
15 produced according to Example 2 
produced according to Example 3 
described in Canadian 



the 

coffee 
45% 

A 
SampI 
cup. 
aroma 
average 
without 
per cup 
each 
count o 



pre cess 



by 



Samp I 



component 
30 additional 



content 
added to! 



reading. 



ample of coffee powder containing capsules 
Sample 1), a sample of coffee powder 
Sample 2), a sample produced according to 
batent 873,02 1 (Sample B), and a sample of 
>owder containing capsules produced using an aqueous phase containing 
V weight coffee solids (Sam >le C). 
teaspoon of each sample is placed in a cup and hot water is added 
2 provides an average aror la component count of 36.4 x 10* counts per 

ame value. Sample B provides an average 
1 05 counts per cup. Sample C provides an 
aroma component count o: 30.65 x 10* counts per cup. Coffee powder 
any aroma provides an avekge aroma count of about 30 x 105 counts 
If the background readinglof normal coffee powder is substracted from 
ling. Samples 1 and 2 give an average additional aroma component 
about 6 x 10 5 counts per c ~ ' ~~ 



ip, Sample B an average additional aroma 
count of 2.5 x 10^ coun s per cup, and Sample C gives an average 
aroma component count )f 0.7 x 105 counts per cup. 
esults indicate that Samp es 1 and 2 have a significantly better aroma 
han Sample B and Sample : ; despite the same amount of aroma being 
the samples 
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of Coffee Oil 



500 g of coffee oil is iJkded into a 1 .5 litre high pressure bomb (Pressure 
Products Industries, Inc., Wj rminster, Pennsylvania, USA). Steam at 2070 kPa 
000 psi) is directly injected nto the pressure bomb to provide a reaction 
tjmperature of 204°C (400°I ). The contents are held at the reaction temperature 
fiir about I minute. Then tht pressure is released and the hydrolyzed oil 
ijmoved. The hydrolyzed oi has a melting point of about 40°C and a free fatty 
acid content of about 25%. 

The hydrolyzed oil is u ed to prepare capsules as described in Example 2. 
Boiling water is added to a u aspoon of the capsules. A burst of coffee aroma 

th. — ;c — ' J mail amounts of fine droplets of oil are detected on 

amount is well within acceptable ranges and no 



i 

above the cup is perceived, i 
tr ie surface of the coffee. Th 



more than would occur with ] oast and ground coffee. 
Example 7 Pressure and Tern jeratures Hydrolysis of Coffee Oil 



20 heated to 246°C for 60 minut 



m ore than would occur with r )ast and ground coffee 



30 Example fi 



ac 
cd 



Coffee oil is added to w iter to make up 90% by weight of the mixture. The 
mixture is degassed under va uum and placed in a Parr bomb and the bomb 

t :s. The bomb is placed in an ice bath to terminate 



hydrolysis. The bomb is alio ved to depressurize and is opened. Once the oil has 
solidified, the aqueous phase s discarded. The hydrolyzed oil has a melting point 
in the range of 30 to 40 D C an< a free fatty acid content of about 80%. 

The hydrolyzed oil is us :d to prepare capsules as described in Example 2. 
Boiling water is added to a te spoon of the capsules. A burst of coffee aroma 
atjove the cup is perceived. S nail amounts of fine droplets of oil are detected on 

t h cirrfarf» r\f thf i-nfFpt* The amnimf ie nrall -r.r~.VU; n i_ 1 . 



amount is well within acceptable ranges and no 



44 g of coffee oil is addi d to 142g of coffee solids in 1 02 g of water. The 
ueous phase of resulting oil in-water emulsion has a 59% by weight soluble 

in-water emulsion is then homogenized in a 



ffee solids content. The oil 
35 Gilford- Wood homogenizer 
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150 g of a coffee aroma frdbt, prepared using the procedure described in US 
patent 5182926, and which conn ins about 37g of coffee aroma, is mixed into the 
homogenized emulsion using a r boon blender. The aromatized emulsion i, then 
sprayed on a charge of soluble c« ffee powder in a pan coater or tumbler as " 



10 



5 described in example 2. The amdunt of emulsion sprayed on the solubk coffee 
powd ,r is sufficient to provide tlje coffee powder with a 0.4% by weight coffee 

°n C tT' J** ° UtCr ,ayeF ° f T dr ° P,etS ddCS ,eavin E "P^les firmly 

attached to the particles of coffeJpowder. The moisture content of the soluble 
coffe£ particles is between 3 to 4fo. 
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A process for encapsula ing a sensory agent, the process comprising: 
forming an oil-in-water :mulsion from an edible oil, an aqueous medium, 
water-soluble, carbohydri te-based, film forming agent, the aqueous phase of 
emulsion containing at le* st 50% by weight of the film forming agent and the 
emulsion containing the sens< ry agent, and 

spraying the oil-in-wate emulsion onto soluble beverage powder; the 
moisture content of the solubfe beverage powder after spraying being less than 
~^/q by weight. 



A process according to :laim 1 in which the oil-in-water emulsion is 
p repared by combining the edible oil and the aqueous medium to form a water-in- 
1 emulsion and then addinglthe film forming agent to cause a phase inversion to 



15 p rovide the oil-in-water emu sion 



A process according to 
tlie form of a concentrated 
solids. 



A process according 
p repared by dissolving the fi 
mixing in the edible oil. 



A process according to 
] prepared by adding a mixtur : 
i ne edible oil until the aquecfis 
emulsion. 



e? tract 



tofclaim 1 in which the oil-in-water emulsion is 
m forming agent in the aqueous medium and then 



5. A process according t< 



;laim 2 in which the film forming agent is added in 
or in the form of dried, powdered, soluble 



claim 1 in which the oil-in-water emulsion is 
of the aqueous medium and film forming agent to 
medium becomes the continuous phase of the 



any one of claims 1 to 5 in which the concentration 
pf the film forming agent in|the aqueous phase is in the range of 50 to 75 % by 
weight. 



7. A process according 
hydrolyzed vegetable oil. 



t i any one of claims 1 to 5 in which the edible oil is a 
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added 
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process according to any 
bn is sprayed through an ate 
oplets of size in the range o 
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c le 



of claims 1 to 5 in which the oil-in-water 
mizing nozzle which atomizes the emulsion 
about 0.4 to about 1 mm. 



1» 



process according to any o le of claims 1 to 5 in which the total moisture 
3 the beverage powder by t le emulsion is less than about 1% by weight. 

soluble beverage powder c uprising particles of soluble beverage having 
a moisture content of less than 5% ->y weight and to which are attached capsules; 
each capsule comprising an encaps jlating layer of a water-soluble, carbohydrate'- 
based, film forming agent about a Jore of an edible oil containing a sensory 
agent. 
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